organic compounds 



9 

CrossMark 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

Metacridamide B methanol-c/4 
monosolvate 

Ulrich Englich''* and Stuart B. Krasnoff'' 

^Department of Chemistry, Syracuse University, 1-014 Center for Science & 
Technology, Syracuse, NY 13244-4100, USA, and ""USDA-ARS, Biological IPM 
Research Unit, Robt. W. Holley Ctr. for Ag. and Health, Tower Rd, Ithaca, NY 
14853, USA 

Correspondence e-mail: uenglich@syr.edu 
Received 15 March 2013; accepted 8 April 2013 

Key indicators: single-crystal X-ray study; 7 = 90 K; mean ct(C-C) = 0.003 A; disorder 
in main residue; R factor = 0.043; wR factor = 0.115; data-to-parameter ratio = 15.5. 



Experimental 

Crystal data 

C35H53NO5CH4O 
M, = 599.83 
Orthorhombic, P2i2i2i 
a = 8.5444 (3) A 
b = 10.9406 (4) A 
c = 37.8017 (15) A 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T^„ = 0.841, T„,^^ = 0.943 

Refinement 

R[F^ > 2a(F^)] = 0.043 

wR(F^) = 0.115 

S = 1.11 

6147 reflections 

397 parameters 

H-atom parameters constrained 



V = 3533.7 (2) A^ 
Z = 4 

Cu Ka radiation 
/X = 0.60 mm^' 
r = 90 K 

0.30 X 0.30 X 0.10 mm 



15638 measured reflections 
6147 independent reflections 
6037 reflections with / > 2a(I) 
R:„, = 0.021 



Ap„„ = 0.28 e A-^ 

APmin = -0.33 e A"' 

Absolute structure: Flack (1983), 

2547 Friedel pairs 
Flack parameter: 0.12 (18) 



The title compound, C35H53NO5 CH3OH {systematic name: 
(35,6£,85,9i?,10£,125',135',14£,165,17i?)-3-benzyl-9,13-dihy- 
droxy-6,8,10,12,14,16-hexamethyl-17-[(25',45')-4-methylhexan- 
2-yl]-l-oxa-4-azacycIoheptadeca-6,10,14-triene-2,5-dione 
methanol-d4 monosolvate), was extracted from conidia of the 
fungus Metarhizium acridum. Crystals were obtained as a 
methanol-r/4 solvate. The tail part of the 4-methylhexan-2-yl 
group exhibits disorder over two positions, with an occupancy 
ratio of 0.682 (9):0.318 (9). The crystal structure confirms the 
absolute configuration of nine stereocenters determined 
previously for the acetylated compound metacridamide A. 
In the crystal, the methanol-(i4 molecule is positioned close to 
the O atom in the carbonyl group of the peptide bond, 
forming an O— H- ■ O hydrogen bond. It also forms an O — 
H- • -O hydrogen bond with an adjacent molecule. N— H- ■ O 
and O— H- ■ O hydrogen bonds are observed between 
neighboring molecules. 

Related literature 

For details of the isolation and purification of the title 
compound, see: Krasnoff et al. (2012). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 


D-H 


n-A 


D-A 


D-U-A 


N4-H4/1- ■ 05' 


0.88 


2.16 


2.915 (2) 


144 


04-H4B- ■ 015" 


0.84 


2.00 


2.795 (2) 


157 


OS-nSA- ■ OT' 


0.84 


2.06 


2.839 (2) 


154 


01S-H1S-03 


0.84 


1.93 


2.754 (2) 


168 


Symmetry codes: (i) x H 


h l,.v.z; (ii) 


X, y +l,z\ (iii) X — 


l,.v,z. 





Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT (Bruker, 2008); program(s) 
used to solve structure: SIIELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: Mercury (Macrae et al, 2006); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 

We gratefully acknowledge J. Zuk (Cornell) and R. Garcia 
(Cornell University) for technical assistance. The authors 
gratefully acknowledge support from the National Science 
Foundation (grant CHE 1048703) and Syracuse University for 
the purchase of the X-ray instrument. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: FJ2623). 
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Acta Cryst. (2013). E69, o742 [doi:10.1107/S1600536813009641] 

Metacridamide B methanol-c/4 monosolvate 
Ulrich Englich and Stuart B. Krasnoff 

Refinement 

The title compound crystallizes with one methanol solvent molecule in the asymmetric unit. The aliphatic sidechain C20 - 
C22 has been found to be disordered and therefore modeled with 2 parts A and B, keeping the C20A and C20B restrained 
in positional and displacement parameters, while C21A, C21B,and C22A, C22B rasp, were restrained in their anisotropic 
displacement parameters. Occupancy has been refined to be 0.682 (9)/0.3 1 8 (9). All hydrogen atoms have been placed in 
idealized positions (riding model) with displacement parameters C/iso 1.2 times the values of the resp. carrier atom for CH 
and CH2 and 1 .5 times the value of the carrier atom for CH3 and OH groups. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT {Bnksr, 2008); data reduction: SAINT {Brvkev, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 2006); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008). 
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C32 




:C28 



Figure 1 

The molecular stracture of the title compound with displacement ellipsoids drawn at 50% probability level. The atoms of 
the minor disordered component C20B-C22B have been omitted for clarity. 



{3S,6E,8S,9R,^ Of,1 2S,1 3S,1 4f ,1 6S,1 7l?)-3-Benzyl-9,1 3-dihytlroxy-6,8,1 0,1 2,1 4,1 6- hexamethyl-1 7-[(2S,4S)-4- 
methylhexan-2-yl]-1 -oxa-4-azacycloheptadeca-6,1 0,1 4-triene-2,5-dione methanol-t/4 monosolvate 



Crystal data 

C35H53NO5CH4O 
M,= 599.83 
Orthorhombic, P2|2i2i 
0 = 8.5444 (3) A 
b = 10.9406 (4) A 
c = 37.8017 (15)A 
F= 3533.7 (2) A^ 
Z = 4 



F(000)= 1312 
Z),= 1.127 Mgm-3 
Cu Ka radiation, 1 = 1.54178 A 
(9 = 4.2-67.8° 
= 0.60 mm ' 
r=90K 
Block, colourless 
0.30 X 0.30 X 0.10 mm 
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Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: microfocus soiirse, Incoatec 

ImuS micro-focus sealed tube 
Incoatech ImuS multilayer optics 

monochromator 
(p and CO scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 

Refinement 

Refinement on 
Least-squares matrix: full 
R[F^ > 2(7(7^)] = 0.043 
wi?(i^) = 0.115 
S= 1.11 

6147 reflections 

397 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



r„,„ = 0.841, = 0.943 
15638 measured reflections 
6147 independent reflections 
6037 reflections with/> 2o(/) 
7?,„, = 0.021 

Omux = 68.2°, ^min = 4.2° 

A = -5^10 
A: = -13^12 
/ = -41^45 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = \IW{F^) + (0.0564P)2 + 1.4912/'] 

where P = (F„^ + 2F,^)/3 
(A/ff)„^< 0.001 
Ap^, = 0.28 e 
Apmin = -0.33 e A"' 

Absolute structure: Flack (1983), 2547 Friedel 
pairs 

Flack parameter: 0.12 (18) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of 7^ against ALL reflections. The weighted i?-factor wR and goodness of fit S are based oni^, 
conventional /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > (t(F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for reflnement. /^-factors based on 7^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


II- */u 


01 


0.24840 (16) 


0.71863 (13) 


0.14560 (3) 


0.0243 (3) 


C2 


0.4004 (2) 


0.70726 (18) 


0.13849 (5) 


0.0218(4) 


02 


0.50540 (16) 


0.75006 (13) 


0.15593 (4) 


0.0277 (3) 


C3 


0.4207 (2) 


0.63685 (18) 


0.10401 (5) 


0.0224 (4) 


H3A 


0.3373 


0.5729 


0.1027 


0.027* 


C25 


0.5796 (2) 


0.57359 (19) 


0.10150(5) 


0.0268 (4) 


H25A 


0.5875 


0.5309 


0.0785 


0.032* 


H25B 


0.6635 


0.6359 


0.1025 


0.032* 


C26 


0.6035 (2) 


0.48209 (19) 


0.13115(5) 


0.0263 (4) 


C27 


0.7262 (3) 


0.4954 (2) 


0.15475 (8) 


0.0491 (7) 


H27A 


0.7964 


0.5622 


0.1522 


0.059* 


C28 


0.7478 (4) 


0.4124 (3) 


0.18209 (9) 


0.0583 (8) 


H28A 


0.8327 


0.4225 


0.1980 


0.070* 


C29 


0.6469 (3) 


0.3158(2) 


0.18613 (6) 


0.0413 (6) 



Occ. (<1) 
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Hz 9 A 
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0.z58 / 


A 0 A /I 0 

0.z048 


A ACA* 
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C28' 


0.5243 (3) 


A O A'^ 1 /''^\ 

0.3021 (2) 


0.16313 (6) 


A AOCC /C\ 

0.0355 (5) 




f\ A cnO 

U.4d3o 


0.235 / 


A 1 /ICA 
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A A/l'^ * 

0.043^ 


/ 


U.jUzo (3) 


0.3o4o (Z) 


0.135 /4 (0) 


0.0306 (5) 


H2 /B 


A /I 1 TO 

(J. 41 /z 


0.3 /44 


All AA 

0.1 199 


A AO T* 
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JN4 


A lA^CO /l A\ 
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0.0/506 (4) 


A AOO y1 /O \ 

0.02z4 (3) 


H4A 


A A /"I ^ 
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A ATO 0 

0.0728 


A AOT* 

0.027* 


C5 


A T7 O C /O \ 

0.2785 (2) 


0.71150 (17) 


A AC1 A/' / C \ 

0.05146 (5) 


A AO 0 C / /I \ 

0.0225 (4) 


03 


A 1 OCT? / 1 0\ 

U. 18573 (18) 


0.62545 (13) 


A AC 1 A 1 / 4\ 

0.05191 (4) 


A AO 1 C /O \ 
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Co 


(J.ZDOJ (Z) 
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C30 
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TU1A A 


U.zzz3 


A OTTO 
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A AOA1 

— 0.0z93 
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H30B 
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0.7192 


A A 1 1 O 
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TJT A/~i 

H30C 


0.30oO 
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A A'^AA 
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C7 
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A ATOIO /C\ 

0.03213 (5) 


A AOOT / A\ 

0.0227 (4) 


H7A 


0.3144 


0.9419 


0.0562 


A AO T A 

0.027* 


C8 


0.2815 (2) 


1.03320 (18) 


A AATCO /CX 

0.00752 (5) 


A AOO A / A\ 

0.0230 (4) 


XJO A 


0.2302 


1.0063 
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—0.0149 


A AOO* 

0.02s* 


C31 


0.4462 (3) 


1.0795 (2) 


A AA1 OA /'/'\ 

-0.00130 (6) 


A AOOA / C\ 
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rji 1 A 
Mil A 


A CATO 
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1 A 1 n 
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—0.0119 


A A/1 0 * 

0.043^ 


Hi IB 


A vlATO 

0.4978 


1 1 ATO 

1.1072 


A AOAyl 

0.0204 


A A>1 0 * 

0.043* 


U1 1 


A AIQQ 

0.43o6 


1 1 AHQ 
1.14/8 


A A1 OA 

—0.0180 


A f\A 1 * 

0.043* 


C9 


A 1 O 1 y1 /TX 

0.1814 (I) 


1 IT CO A /I 0\ 

1.13529 (18) 


A AO/1AO /C\ 

0.02408 (5) 


A AO 01 / A\ 

0.0231 (4) 


H9A 


A 1 O 1 A 

0.1819 


1.2066 


A AAOC 
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A AO 0 A 

0.028* 


04 


0.25721 (16) 


1.17147 (13) 


A ACCA/I / A\ 

0.05594 (4) 


A AO C A /O \ 
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H4B 


0.2052 
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A AT 0 rfs 

0.038* 


CIO 
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1 AAC 1 / 1 T\ 

1.09516 (17) 


A AO AO 1 / C \ 

0.02921 (5) 
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C32 
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-0.0729 (2) 
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1.0701 (2) 
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0.0266 (4) 
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A A/)A* 

U.U4U 
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0.318 (9) 


C21B 


-0.2570 (18) 


0.6875 (16) 


0.2317 (4) 


A ACAT /1A\ 

0.0597 (19) 


A O 1 O /A\ 

0.318 (9) 


H21C 


-0.2353 


0.6595 


A "O ATO 

0.2073 


0.072* 


A O 1 O /A\ 

0.318 (9) 


HZIU 


—0.3082 


0./684 


0.2299 


A ATT* 
0.0/2* 


A T 1 O /A\ 

0.318 (9) 


CzzB 


—0.3761 (15) 


0.598 (2) 


0.2483 (3) 


A A0 1 /OX 

0.081 (3) 


A T 1 O /A\ 

0.318 (9) 


H22D 


-0.4735 


0.5996 


0.2346 


0.121* 


0.318 (9) 


H22E 


A O AT O 

-0.3978 


0.6223 


0.2727 


0.121* 


A O 1 O /A\ 

0.318 (9) 


Hz/r 


—0.332/ 


A CI C A 

0.5150 


0.2480 


A 1 1 1 * 

U.121* 


0.318 (9) 


Cz4 


All /'^\ 

-0.1175 (3) 


0.7359 (2) 


0.28804 (6) 


A AT OT 

0.0387 (6) 




m /I A 
Hz4A 


A OAOO 

— U.2U52 


O.o95o 


A O AOO 


A AC O * 

0.058* 




H24B 


-0.1274 


A O ^ /I "7 

0.8247 


A "O A AO 

0.2908 


A AC O A 

0.058* 




H24C 


A A*** 1 Z" 

-0.0216 


A TATA 

0.7079 


A OAAT 

0.2997 


A ACOA 

0.058* 




\J 1 k5 


n 1 S74 






0 040 1 (A\ 




HIS 


0.1714 


0.4614 


0.0702 


0.060* 




CIS 


0.0341 (5) 


0.4107 (3) 


0.10224(10) 


0.0731 (10) 




HlSl 


0.0390 


0.3522 


0.1218 


0.110* 




H1S2 


-0.0607 


0.3958 


0.0883 


0.110* 




H1S3 


0.0316 


0.4941 


0.1117 


0.110* 
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Atomic displacement parameters (A^) 







JJ12 




JJ\2 






01 


0.0167 (7) 


0.0315 (7) 


0.0248 (6) 


0.0010(6) 


0.0008 (5) 


-0.0037 (6) 


C2 


0.0168 (9) 


0.0244 (9) 


0.0241 (9) 


0.0012 (8) 


0.0000 (8) 


0.0032 (8) 


02 


0.0186 (7) 


0.0381 (8) 


0.0264 (7) 


-0.0016 (6) 


-0.0009 (6) 


-0.0002 (6) 


C3 


0.0204 (10) 


0.0239 (9) 


0.0228 (9) 


0.0016 (8) 


0.0002 (8) 


0.0035 (8) 


C25 


0.0226 (10) 


0.0300 (10) 


0.0278 (10) 


0.0017 (9) 


0.0041 (8) 


0.0030 (8) 


C26 


0.0217(10) 


0.0288 (10) 


0.0284 (10) 


0.0048 (8) 


0.0028 (8) 


0.0016 (8) 


C27 


0.0400 (15) 


0.0413 (13) 


0.0661 (17) 


-0.0103 (12) 


-0.0229(13) 


0.0200 (12) 


C28 


0.0549(18) 


0.0533 (16) 


0.0666(18) 


-0.0072 (14) 


-0.0357 (16) 


0.0187(14) 


C29 


0.0524 (16) 


0.0339 (12) 


0.0378 (12) 


0.0042(11) 


-0.0116(11) 


0.0112(10) 


C28' 


0.0372 (13) 


0.0321 (11) 


0.0374(11) 


0.0027 (10) 


0.0026 (10) 


0.0042 (9) 


C27' 


0.0264(11) 


0.0323 (11) 


0.0330 (10) 


0.0047 (9) 


-0.0037 (9) 


0.0005 (9) 


N4 


0.0200 (8) 


0.0241 (8) 


0.0231 (8) 


-0.0014 (7) 


-0.0009 (6) 


0.0037 (7) 


C5 


0.0205 (9) 


0.0211 (9) 


0.0260 (9) 


0.0024 (8) 


-0.0002 (8) 


-0.0049 (7) 


03 


0.0353 (8) 


0.0255 (7) 


0.0337 (8) 


-0.0039 (7) 


-0.0108 (7) 


0.0016 (6) 


C6 


0.0233 (10) 


0.0275 (10) 


0.0217(9) 


0.0024 (8) 


-0.0027 (8) 


-0.0016 (7) 


C30 


0.080 (2) 


0.0273 (11) 


0.0307 (11) 


0.0019(13) 


-0.0210(12) 


0.0005 (9) 


C7 


0.0170 (9) 


0.0293 (10) 


0.0218 (9) 


0.0022 (8) 


-0.0007 (7) 


0.0010 (8) 


C8 


0.0211 (10) 


0.0253 (10) 


0.0226 (9) 


0.0007 (8) 


-0.0009 (8) 


0.0015 (7) 


C31 


0.0252 (11) 


0.0290 (11) 


0.0326(11) 


0.0013 (9) 


0.0032 (9) 


0.0039 (9) 


C9 


0.0204 (10) 


0.0241 (9) 


0.0247 (9) 


0.0019 (8) 


-0.0022 (8) 


0.0011 (8) 


04 


0.0195 (7) 


0.0280 (7) 


0.0287 (7) 


-0.0010 (6) 


-0.0011 (6) 


-0.0040 (5) 


CIO 


0.0196(10) 


0.0192 (9) 


0.0272 (10) 


0.0033 (7) 


-0.0006 (8) 


0.0004 (7) 


C32 


0.0216(10) 


0.0321 (11) 


0.0262 (10) 


-0.0015 (9) 


-0.0020 (8) 


0.0013 (8) 


Cll 


0.0208 (10) 


0.0239 (10) 


0.0275 (10) 


0.0001 (8) 


-0.0021 (8) 


-0.0009 (8) 


C12 


0.0193 (10) 


0.0286 (10) 


0.0269 (10) 


0.0000 (8) 


0.0005 (8) 


-0.0013 (8) 


C33 


0.0227(11) 


0.0326 (11) 


0.0405 (12) 


0.0020 (9) 


0.0034 (9) 


-0.0010 (9) 


C13 


0.0174(10) 


0.0312(10) 


0.0267 (10) 


-0.0023 (8) 


-0.0003 (8) 


-0.0008 (8) 


05 


0.0210 (7) 


0.0412 (8) 


0.0309 (7) 


-0.0090 (6) 


-0.0016 (6) 


0.0067 (7) 


C14 


0.0221 (10) 


0.0287 (10) 


0.0240 (10) 


-0.0033 (8) 


0.0022 (8) 


-0.0014 (8) 


C34 


0.0277 (12) 


0.0697 (17) 


0.0305 (11) 


0.0160(12) 


-0.0036 (10) 


-0.0143 (11) 


C15 


0.0234 (10) 


0.0279(10) 


0.0229 (9) 


-0.0011 (8) 


0.0018(8) 


-0.0018(8) 


C16 


0.0215 (10) 


0.0284(10) 


0.0245 (9) 


0.0004 (8) 


0.0026 (8) 


-0.0032 (8) 


C35 


0.0245 (11) 


0.0302 (10) 


0.0325 (11) 


-0.0026 (9) 


0.0011 (9) 


-0.0006 (8) 


C17 


0.0188 (9) 


0.0292 (10) 


0.0230 (9) 


-0.0001 (8) 


-0.0001 (8) 


-0.0045 (8) 


C18 


0.0194 (9) 


0.0342(11) 


0.0270 (10) 


-0.0010 (9) 


0.0000 (8) 


-0.0012 (9) 


C23 


0.0408 (13) 


0.0316(12) 


0.0488 (14) 


0.0002 (10) 


0.0149(11) 


0.0047(11) 


C19 


0.0296 (11) 


0.0323 (11) 


0.0253 (10) 


-0.0021 (9) 


0.0019 (9) 


0.0025 (9) 


C20A 


0.0327 (12) 


0.0436 (13) 


0.0332 (11) 


-0.0074(11) 


0.0069 (10) 


-0.0054 (10) 


C21A 


0.0262 (16) 


0.121 (6) 


0.0316(14) 


0.002 (4) 


0.0036 (12) 


0.010(4) 


C22A 


0.033 (3) 


0.173 (8) 


0.036 (3) 


-0.026 (4) 


0.0055 (19) 


0.001 (3) 


C20B 


0.0327 (12) 


0.0436 (13) 


0.0332 (11) 


-0.0074(11) 


0.0069 (10) 


-0.0054 (10) 


C21B 


0.0262 (16) 


0.121 (6) 


0.0316(14) 


0.002 (4) 


0.0036 (12) 


0.010(4) 


C22B 


0.033 (3) 


0.173 (8) 


0.036 (3) 


-0.026 (4) 


0.0055 (19) 


0.001 (3) 


C24 


0.0389 (13) 


0.0482 (14) 


0.0291 (11) 


-0.0062(11) 


0.0055 (10) 


0.0061 (10) 


OlS 


0.0545 (11) 


0.0262 (8) 


0.0396 (9) 


-0.0006 (8) 


-0.0109 (8) 


0.0003 (7) 


CIS 


0.088 (3) 


0.062 (2) 


0.069 (2) 


-0.0158 (19) 


0.008 (2) 


-0.0059 (17) 
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Geometric parameters (A, °) 


01— C2 


1.332(2) 


Ol— C17 


1.470 (2) 


C2— 02 


1.208 (2) 


C2— C3 


1.524 (3) 


C3— N4 


1.457 (2) 


C3— C25 


1.527 (3) 


C3— H3A 


1.0000 


C25— C26 


1.517(3) 


C25— H25A 


0.9900 


C25— H25B 


0.9900 


C26— C27' 


1.381 (3) 


C26— C27 


1.384 (3) 


C27— C28 


1.388 (4) 


C27— H27A 


0.9500 


C28— C29 


1.372 (4) 


C28— H28A 


0.9500 


C29— C28' 


1.370 (4) 


C29— H29A 


0.9500 


C28'— C27' 


1.387 (3) 


C28'— H28B 


0.9500 


C27'— H27B 


0.9500 


N4— C5 


1.352 (3) 


N4— H4A 


0.8800 


C5— 03 


1.231 (2) 


C5— C6 


1.493 (3) 


C6— C7 


1.329 (3) 


C6— C30 


1.508 (3) 


C30— H30A 


0.9800 


C30— H30B 


0.9800 


C30— H30C 


0.9800 


C7— C8 


1.509 (3) 


C7— H7A 


0.9500 


C8— C31 


1.532 (3) 


C8— C9 


1.540 (3) 


C8— H8A 


1.0000 


C31— H31A 


0.9800 


C31— H31B 


0.9800 


C31— H31C 


0.9800 


C9— 04 


1.424(2) 


C9— CIO 


1.516(3) 


C9— H9A 


1.0000 


04— H4B 


0.8400 


CIO— Cll 


1.336 (3) 


CIO— C32 


1.503 (3) 


C32— H32A 


0.9800 


C32— H32B 


0.9800 


C32— H32C 


0.9800 


Cll— C12 


1.505 (3) 



C33— H33B 


0.9800 


C33— H33C 


0.9800 


C13— 05 


1.440 (2) 


C13— C14 


1.519(3) 


C13— H13A 


1.0000 


05— H5A 


0.8400 


C14— C15 


1.330(3) 


C14— C34 


1.513 (3) 


C34— H34A 


0.9800 


C34— H34B 


0.9800 


C34— H34C 


0.9800 


C15— C16 


1.507 (3) 


C15— H15A 


0.9500 


C16— C17 


1.533 (3) 


C16— C35 


1.539(3) 


C16— H16A 


1.0000 


C35— H35A 


0.9800 


C35— H35B 


0.9800 


C35— H35C 


0.9800 


C17— C18 


1.526 (3) 


C17— H17A 


1.0000 


C18— C23 


1.533 (3) 


C18— C19 


1.536 (3) 


C18— H18A 


1.0000 


C23— H23A 


0.9800 


C23— H23B 


0.9800 


C23— H23C 


0.9800 


C19— C20A 


1.532 (3) 


C19— H19A 


0.9900 


C19— H19B 


0.9900 


C20A— C24 


1.513(3) 


C20A— C21A 


1.590 (7) 


C20A— H20A 


1.0000 


C21A— C22A 


1.533 (8) 


C21A— H21A 


0.9900 


C21A— H21B 


0.9900 


C22A— H22A 


0.9800 


C22A— H22B 


0.9800 


C22A— H22C 


0.9800 


C21B— C22B 


1.54 (2) 


C21B— H21C 


0.9900 


C21B— H21D 


0.9900 


C22B— H22D 


0.9800 


C22B— H22E 


0.9800 


C22B— H22F 


0.9800 


C24— H24A 


0.9800 


C24— H24B 


0.9800 


C24— H24C 


0.9800 
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Cll— HllA 
C12— C33 
C12— C13 
C12— H12A 
C33— H33A 



0.9500 
1.537 (3) 
1.539 (3) 
1.0000 
0.9800 



OlS— CIS 
OlS— HIS 
CIS— HlSl 
CIS— H1S2 
CIS— H1S3 



1.309(4) 

0.8400 

0.9800 

0.9800 

0.9800 



C2— 01— C17 
02— C2— 01 

02— C2— C3 
Ol— C2— C3 
N4— C3— C2 
N4— C3— C25 
C2— C3— C25 
N4— C3— H3A 
C2— C3— H3A 
C25— C3— H3A 
C26— C25— C3 
C26— C25— H25A 
C3— C25— H25A 
C26— C25— H25B 
C3— C25— H25B 
H25A— C25— H25B 
C27'— C26— C27 
C27'— C26— C25 
C27— C26— C25 
C26— C27— C28 
C26— C27— H27A 
C28— C27— H27A 
C29— C28— C27 
C29— C28— H28A 
C27— C28— H28A 
C28'— C29— C28 
C28'— C29— H29A 
C28— C29— H29A 
C29— C28'— C27' 
C29— C28'— H28B 
C27'— C28'— H28B 
C26— C27'— C28' 
C26— C27'— H27B 
C28'— C27'— H27B 
C5— N4— C3 
C5— N4— H4A 
C3— N4— H4A 

03— C5— N4 
03— C5— C6 
N4— C5— C6 
C7— C6— C5 
C7— C6— C30 
C5— C6— C30 



119.99(15) 

125.29 (18) 
125.32 (17) 
109.34 (16) 
107.46 (15) 
111.81 (16) 
112.58(16) 
108.3 
108.3 
108.3 

111.91 (16) 

109.2 

109.2 

109.2 

109.2 

107.9 

118.2(2) 

121.17(19) 

120.6 (2) 

120.7 (2) 
119.6 
119.6 

120.2 (2) 
119.9 
119.9 
119.6(2) 
120.2 
120.2 

120.3 (2) 
119.8 
119.8 
120.9 (2) 
119.6 
119.6 

122.85 (17) 

118.6 

118.6 

122.75 (18) 
120.98 (17) 
116.25 (17) 
120.27 (17) 
126.17(19) 
113.52(17) 



05— C13— C14 
05— CI 3— C 12 
C14— C13— C12 
05— C13— H13A 
C14— C13— H13A 
C12— C13— H13A 
C13— 05— H5A 
C15— C14— C34 
C15— C14— C13 
C34— C14— C13 
C14— C34— H34A 
C14— C34— H34B 
H34A— C34— H34B 
C14— C34— H34C 
H34A— C34— H34C 
H34B— C34— H34C 
C14— C15— C16 
C14— C15— H15A 
C16— C15— H15A 
C15— C16— C17 
C15— C16— C35 
C17— C16— C35 
C15— C16— H16A 
C17— C16— H16A 
C35— C16— H16A 
C16— C35— H35A 
C16— C35— H35B 
H35A— C35— H35B 
C16— C35— H35C 
H35A— C35— H35C 
H35B— C35— H35C 
01— C17— C18 
01— C17— C16 
C18— C17— C16 
01— CI 7— HI 7A 
C18— C17— H17A 
C16— C17— H17A 
C17— C18— C23 
C17— C18— C19 
C23— C18— C19 
C17— C18— H18A 
C23— C18— H18A 
C19— C18— H18A 



111.96(16) 

106.95 (16) 

116.25 (17) 

107.1 

107.1 

107.1 

109.5 

123.51 (19) 

118.19(18) 

118.28(18) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

128.22 (19) 

115.9 

115.9 

112.65 (17) 

108.30(17) 

111.02(17) 

108.2 

108.2 

108.2 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

105.55 (16) 

106.71 (15) 

116.37(17) 

109.3 

109.3 

109.3 

109.59(17) 

111.32(17) 

109.85 (18) 

108.7 

108.7 

108.7 
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Co — C30 — H30A 


109.5 


Co — C30 — H30B 


109.5 


H30A — C30 — ^H30B 


109.5 


Co — C30 — ^H30C 


109.5 


H30A — C30 — H30C 


109.5 


H30B — C30 — H30C 


109.5 


/~^/' /~^o 

Co — C7 — C8 


126.82 (18) 


C6 — C7 — H7A 


116.6 


Co — C7 — H7A 


116.6 


C7 — C8 — C3 1 


110.32 (16) 


/"IT /~^o 

C7 — C8 — C9 


1 1 A O ^ /I /'\ 

110.32 (16) 


C31 — C8 — C9 


111.02 (17) 


/~i -7 /~iO TTO A 

C7 — C8 — H8A 


108.4 


1 /~^fJ TTO A 

C31 — C8 — H8A 


108.4 


C9 — C8 — H8A 


108.4 


O 1 TT'> 1 A 

C8 — C31 — H31A 


109.5 


C8 — C31 — H31B 


1 An c 

109.5 


TTI 1 A 1 TT'^ 1 T~l 

H31A — C31 — ^H31B 


1 AA ^ 

109.5 


C8 — C31 — H31C 


109.5 


TTO 1 A /"'O 1 TTT 1 

H31A — C31 — ^H31C 


109.5 


TT1 1 T~l 1 TT-^ 1 

H3 IB — C3 1 — H3 IC 


1 AA ^ 

109.5 


04 — C9 — CIO 


113.82 (16) 


04 — C9 — C8 


107.03 (15) 


CIO — C9 — C8 


111.65 (16) 


t^A r^C\ ffC\ A 

(J4 — C9 — ^HyA 


1 AO 1 

108.1 


/"^ -1 /-V /-I T Tl^ A 

CIO — C9 — H9A 


108.1 


O t~\C\ T Ti^ A 

C8 — C9 — H9A 


108.1 


C9 — 04 — H4B 


109.5 


Cll — CIO — C32 


t ^ A TA /I A\ 

124.70 (19) 


Cll — CIO — C9 


101 i~t /io\ 

121.26 (18) 


C32 — CIO — C9 


1 t A /^O /■ 1 ^\ 

114.03 (16) 


C 1 0 — C32 — H32 A 


1 AA C 

109.5 


C 1 0 — C32 — H3zB 


1 Af*\ C 

109.5 


H32A — C32 — H32B 


109.5 


CIO — C32 — H32C 


109.5 


TTO^ A /~l'>'^ TT'>'^/~^ 

H32A — C32 — H32C 


1 AA C 

109.5 


TTO '^T~J /^O T TO 

H32B — C32 — H32C 


109.5 


CIO — Cll — C12 


1 "T? OT /1A\ 

127.37 (19) 


CIO — Cll — HllA 


116.3 


/~1 1 O z*^ 11 TT1 1 A 

C12 — Cll — ^HllA 


116.3 


y~i 1 1 /~i 1 -O y^O O 

Cll — C12 — C33 


1 1 /~V O O /I 'TN 

110.38 (17) 


y~i 1 1 /~i 1 -O 1 O 

Cll — C12 — C13 


1 1 /A O O /I 

110.32 (16) 


C33 — C12 — C13 


11/1 O O /I '7\ 

114.33 (17) 


Cll— C12— H12A 


107.2 


C33— C12— H12A 


107.2 


C13— C12— H12A 


107.2 


C12— C33— H33A 


109.5 


C12— C33— H33B 


109.5 


H33A— C33— H33B 


109.5 



/—I 1 O /^'^ O T T'l O A 

C 1 8 — C23 — H23 A 


109.5 


/—II o /^"OO TT'lOT^ 

C18 — C23 — H23B 


109.5 


TT'^O A /"I'^O TT'^OT^ 

H23A — C23 — H23B 


109.5 


CI 8 — C23 — ^H23C 


1 AA C 

109.5 


T T1 O A /"''O O T T-^ O /"^ 

H23A — C23 — H23C 


109.5 


TTOOr~\ /— l-OO TT'^Oy"! 

H23B — C23 — H23C 


109.5 


C20A — C19 — CI 8 


AAA A'^ / 1 0\ 

114.92 (18) 


/"-■ r\ A /" 1 /-\ T T 1 A A 

C20A — C19 — H19A 


1 AO C 

108.5 


/' ^ 1 O /' ' 1 A T T 1 A A 

CI 8 — C19 — H19A 


108.5 


/' -> -» /"v A /' ' -t r\ T T 1 AT~i 

C20A — C19 — H19B 


108.5 


1 fJ /~1 1 A TT 1 AT^ 

C18 — C19 — ^H19B 


108.5 


T T 1 r\ A /"1 1 r\ TT 1 r^T^ 

H19A — C19 — H19B 


107.5 


A /"''OA A 1 A 

C24 — C20 A — C 1 9 


111 A A /I A\ 

111.44 (19) 


/~1'0 A A 1 A 

C24 — C20A — C2 1 A 


1 r\'i A /o \ 

107.4 (3) 


C19 — C20A — C21A 


107.3 (3) 


/— 10 A r~M~\r\ A T TO A 

C24 — C20A — H20A 


110.2 


1 c\ /^O A A TTO A A 

C 1 9 — C20 A — H20A 


110.2 


/~"0 1 A /"'OA A TT'^A A 

C21A — C20A — H20A 


110.2 


y— i A y— 1 1 A y— t ^ A 

C22A — C2 1 A — C20A 


112.1 (4) 


/"iOO A 10 1 A TT01 A 

C22A — C21A — ^H21A 


109.2 


C20A — C21A — H21A 


1 AA O 

109.2 


/— A 1 A TT'O 1 T^ 

C22A — C21A — ^H21B 


109.2 


y— 1 i~\r\K /"io 1 A T TO 1 

C20 A — C2 1 A — H2 1 B 


109.2 


TTO 1 A y^O 1 A TTO 1 T~» 

H21A — C21A — H21B 


107.9 


C21A — C22A — H22A 


1 AA C 

109.5 


y^ O 1 A j^OO A TTOOT^ 

C2 1 A — C22 A — H22B 


109.5 


T T'^ A y— ^ A T T'^ 

H22A — C22A — H22B 


109.5 


y^ O 1 A /^OO A T TO O y— 1 

C2 1 A — C22 A — H22C 


109.5 


TT'*\'^ A /~100 A TTOO/"* 

H22A — C22A — H22C 


1 AA C 

109.5 


T T^ ^ y— 1 ^ ^ A T T'^ y— 1 

H22B — C22A — H22C 


109.5 


y— 10 O T~t y"10 1 T~» T TO 1 y~1 

C22B — C21B — H21C 


107.7 


/"I'O'OT^ /"'O 1 T^ TTO 1 T^ 

C22B — C2 1 B — H2 1 D 


107.7 


TT'01/~1 1 T^ TTOIT^ 

H21C — C21B — H21D 


1 AT 1 

107.1 


y— 1 f\ 1 y— 1 f\ f\ T^ T T^ 

C2 1 B — C22B — H22D 


109.5 


y— 10 1 T^ y"<OOT~» T TO O T^ 

C2 1 B — C22B — H22E 


109.5 


T T O O T~\ /~100T^ T T O O T^ 

H22D — C22B — ^H22E 


109.5 


y—'O 1 y—'O O T~» T TO OT^ 

C2 1 B — C22B — H22F 


109.5 


TTOOT^ y^OOT^ TTOOT^ 

H22D — C22B — H22F 


109.5 


TTOOT^ y^ O O T~i TTOOT^ 

H22E — C22B — H22F 


109.5 


/"I'^A A /~*0 A TT^ A A 

C20A — C24 — ^H24A 


109.5 


f ^ O A A /^O A T TO /I T~l 

C20A — C24 — H24B 


109.5 


I 1 O H A y^O A T TO /I r 1 

H24A — C24 — H24B 


109.5 


/~10 A A f~^>^ A TT'^ A 

C20A — C24 — H24C 


109.5 


H24A— C24— H24C 


109.5 


H24B— C24— H24C 


109.5 


CIS— OlS— HIS 


109.5 


OlS— CIS— HlSl 


109.5 


OlS— CIS— H1S2 


109.5 


HlSl— CIS— HI S2 


109.5 
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C12 — C33 — H33C 


109.5 


OlS — CIS — HI S3 


109.5 


T TO O A O O T TO O Z"' 

H33A — C33 — H33C 


109.5 


T T 1 C" 1 1 O T T 1 C O 

HlSl — CIS — ^H1S3 


109.5 


TTOOT^ /~<00 TTOO/~< 

H33B — C33 — ^H33C 


1 f\C\ c 

109.5 


TT1 O'^ CI TT1 CO 

H1S2 — CIS — ^H1S3 


1 AA ^ 

109.5 


C 1 7 — 0 1 — C2 — 02 


1 A /O \ 

1.4 (3) 


C 8 — C9 — C 1 0 — C 1 1 


114.8 (2) 


1 T rw /^o 

C 1 7 — 0 1 — C2 — C3 


-176.01 (15) 


04 — C9 — C 1 0 — C32 


1 TO y'O /I /'\ 

173.62 (16) 


02 — C2 — C3 — ^N4 


-96.8 (2) 


C8 — C9 — CIO — C32 


-65.1 (2) 


r\'\ /^o /^o XT/i 

Ol — C2 — C3 — N4 


80.66 (19) 


/~^0 'O 1 A 1 1 1 O 

C32 — CIO — Cll — C12 


0.0 (3) 


Uz — Cz — C3 — Lz5 


26.8 (3) 


/^A /^1A /^10 

cy — c 1 u — c 1 1 — c 1 z 


1 nc\ OA /I o\ 

-179.84 (18) 


0 1 — C2 — C 3 — C2 5 


-155.80 (16) 


CIO — Cll — C12 — C33 


1 1 A A /O \ 

-110.0 (2) 


N4 — C3 — C25 — C26 


-178.74 (17) 


/~<1A /~^t1 /~<1'0 /~^10 

CIO — Cll — C12 — C13 


122.7 (2) 


C2 — C3 — C25 — C26 


60.2 (2) 


Cll — C12 — C13 — 05 


1 TC y^O /I /r\ 

-175.62 (16) 


/~^o z^oc t~^'^ii r^'~\n^ 

C3 — C25 — C26 — C27 


CC\ ^ /OX 

59.2 (3) 


/^OO 1 -O /"^ 1 O 

C3 3 — C 1 2 — C 1 3 — 05 


CA O 

59.3 (2) 


C3 — C25 — C26 — C27 


-119.7 (2) 


Cll — C12 — CI 3 — C14 


58.5 (2) 


C27 — C26 — C27 — C28 


0.6 (4) 


C33 — C12 — C13 — C14 


-66.6 (2) 


C25 — C26 — C27 — C28 


179.5 (3) 


05 — CI 3 — C14 — CI 5 


1 O O A A /I A\ 

132.99 (19) 


C26 — C27 — C28 — C29 


-0.2 (5) 


C12 — C13 — C14 — CI 5 


1 AO T /O \ 

-103.7 (2) 


/~<'*\'7 /~*'^0 /~^^0/ 

C27 — C28 — C29 — C28 


-0.3 (5) 


05 — C13 — C14 — C34 


AO ^ /'0\ 

-48.7 (3) 


/^'^o /"I'Oi^ /"iioof 

C28 — C29 — C28 — C27 


0.4 (4) 


C12 — CI 3 — C14 — C34 


74.6 (3) 


C27 — C26 — C27 — C28 


-0.5 (3) 


C34 — C14 — C15 — C16 


-7.0 (4) 


C25 — C26 — C27 — C28 


1 O O /I A\ 

—179.38 (19) 


/~^io /"'ic 

C13 — C14 — C15 — Clo 


1 Tl 1 A /I A\ 

171.19 (19) 


/~*'^o/ t^'^'it /^'^n 

C29 — C28 — C27 — C26 


0.0 (4) 


C14 — CI 5 — C16 — C17 


128.9 (2) 


/~i'0 /~i o X T yi i""^ r 

C2 — C3 — N4 — C5 


1 1 y' on / 1 A\ 

-116.88 (19) 


C14 — C15 — C16 — C35 


-107.9 (2) 


C <^0 XT/1 ^ 

C25 — C3 — N4 — C5 


119.1 (2) 


C2 — 0 1 — C 1 7 — C 1 8 


1 O 1 A A /■ 1 0\ 

-131.99 (18) 


/"'O XT/I i^O 

L3 — N4 — C5 — 03 


-2.6 (3) 


C2 — Ol — C17 — Clo 


103.61 (19) 


C3 — ^N4 — C5 — Co 


179.08 (17) 


C15 — C16 — C17 — 01 


51.0 (2) 


03 — C5 — Co — C7 


1 o r\ c /o \ 

139.5 (2) 


C3 5 — C 1 6 — C 1 7 — 0 1 


-70.67 (19) 


N4 — C5 — Co — C7 


-42.2 (3) 


C15 — CI 6 — C17 — C18 


-66.5 (2) 


03 — C5 — Co — C3 0 


OO A /0\ 

—38.4 (3) 


/~^oc /"^iT /~^io 

C35 — Clo — C17 — CI 8 


171.86 (17) 


N4 — C5 — Co — C30 


140.0 (2) 


01 — C17 — CI 8 — C23 


51.7(2) 


C5 — Co — C7 — C8 


1 "7 O OO /lOX 

-178.82 (18) 


1 y^ 1 y^ 1 O /"lO O 

C 1 6 — C 1 7 — C 1 8 — C23 


169.85 (18) 


C30 — Co — C7 — C8 


1 O / /I \ 

-1.3 (4) 


Ol — C17 — C18 — C19 


1 TO y1 T /I yTN 

173.47 (16) 


/~<zr /"IT /"'o /~*o 1 

Co — C7 — C8 — C3 1 


— 104.4 (2) 


/"IIZT /~<1'7 /~^10 /~11A 

Clo — CI 7 — C18 — C19 


—68.4 (2) 


Cf, C^l C9. PQ 




CM PIS P1Q Pin A 


1 /U. jO l^iyj 


C7— C8— C9— 04 


61.5 (2) 


C23— C 1 8— C 1 9— C20 A 


-67.9 (2) 


C31— C8— C9— 04 


-61.1 (2) 


C 1 8— C 1 9— C20A— C24 


160.6 (2) 


C7— C8— C9— CIO 


-63.7 (2) 


C 1 8— C 1 9— C20A— C2 1 A 


-82.1 (4) 


C31— C8— C9— CIO 


173.69(16) 


C24— C20A— C2 1 A— C22A 


-74.4 (5) 


04— C9— CIO— CU 


-6.5 (3) 


C 1 9— C20A— C2 1 A— C22A 


165.6 (4) 


Hydrogen-bond geometry (A, °) 


D—}i-A 


D—R 


R-A D-A 


D—R-A 


N4— H4.4-05' 


0.88 


2.16 2.915 (2) 


144 


04— H45-015" 


0.84 


2.00 2.795 (2) 


157 


05— H5^-02'" 


0.84 


2.06 2.839 (2) 


154 


015— H15'-03 


0.84 


1.93 2.754(2) 


168 



Symmetry codes: (i) 1, y, z; (ii) x, jH-1, z; (iii) x-l,y, z. 
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